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EXECUTIVE SUMMARY
Proposed Action

On September 1, 2011, Ocean Renewable Power Company Maine, LLC (ORPC
Maine) filed an application for an 8-year pilot license to construct and operate its
proposed Cobscook Bay Tidal Energy Project (Cobscook Bay Project or project). The
300-kilowatt (kW) hydrokinetic project would be located in Cobscook Bay in
Washington County, Maine. The project would not be located on federal lands.

Cooperating Agency Role

On August 31, 2010, ORPC Maine received financial assistance from the U.S.
Department of Energy’s (DOE) Office of Energy Efficiency and Renewable Energy to
support the final design, construction, deployment and monitoring phases of their project.
In order to satisfy DOE’s requirements under the National Environmental Policy Act
(NEPA) for this project, DOE is participating as a cooperating agency in the
Commission’s preparation of the EA.

Project Description

The proposed Cobscook Bay Project would use the tidal currents of Cobscook Bay
to generate electricity via cross-flow Kinetic System turbine generator units (TGU)
mounted on the seafloor. The TGUs would capture energy from the flow in both ebb and
flood directions.

ORPC Maine proposes a two-phased development approach for the Cobscook Bay
Project that would consist of: (1) a single, approximately 98.5-foot-long, TGU mounted
on a bottom support frame, with a rated capacity of 60 kW, installed in year 1 (Phase 1);
(2) four additional, approximately 98.5-foot-long, TGUs mounted on bottom support
frames, with a total rated capacity of 300 kW, installed in year 2 (Phase 2); (3) a direct
current power and data cable approximately 4,150 feet long (3,750 feet underwater and
400 feet on shore) extending from the TGUs to the onshore station house; (4) an on-shore
modular building 16 feet wide by 20 feet long, housing a power inverter and a
supervisory control and data acquisition (SCADA) system; (5) a transformer located
adjacent to the station house; (6) a 60-foot-long transmission line connecting the onshore
station house with the Bangor Hydro Electric Company system; and (7) appurtenant
facilities for navigation safety and operation. The project would have an estimated
annual generation between 1,200,000 and 1,300,000 kilowatt-hours.



Proposed Environmental Measures
ORPC Maine proposes the following measures:

e To provide an understanding of any environmental effects of the new
technology project, implement: 1) an Acoustic Monitoring Plan; 2) a Benthic
and Biofouling Monitoring Plan; 3) a Fisheries and Marine Life Interaction
Monitoring Plan; 4) a Hydraulic Monitoring Plan; 5) a Marine Mammal
Monitoring Plan; and 6) a Bird Monitoring Plan.

e To educate the public regarding the proposed project, maintain the information
center at the ORPC Maine office in Eastport that includes educational displays
and informational brochures.

e To improve and maintain the aesthetic values of the project area, select non-
reflective colors that blend with the natural landscape and develop design
guidelines for future project improvements.

e To ensure safe operation of the project and protect the public, implement: 1) a
Project Operations and Monitoring Plan; 2) a Project Inspection and
Maintenance Plan; 3) a Project and Public Safety Plan; 4) a Navigation Safety
Plan; and 5) an Emergency Shutdown Plan.

e To restore the project site to a pre-project condition at the end of the license
term if a new license is not obtained, implement a Project Removal and Site
Restoration Plan.

Alternatives Considered

This environmental assessment (EA) considers the following alternatives: (1)
ORPC Maine’s proposal, as outlined above; (2) ORPC Maine’s proposal with staff
modifications (staff alternative); and (3) no action, meaning the pilot project would not be
installed, DOE would not provide financial assistance to fund the project, and there
would be no change to the existing environment (no-action alternative).

Under the staff alternative, the project would be constructed and operated as
proposed by the applicant, but would include the following additional measures:

e Provisions within the Project Removal and Site Restoration Plan for filing with
the Commission: 1) a specific timeline for the removal and site restoration
activities 6 months prior to license expiration; 2) documentation of
consultation with NMFS, FWS, Coast Guard, Maine DMR, and Maine DEP
regarding planned removal and site restoration activities 6 months prior to



license expiration; and 3) documentation of completion of project removal and
site restoration activities.

e To protect environmental resources and minimize any potential adverse effects
from project construction and operation: 1) limit pile driving and power and
data (P&D) cable burial activities to between November 8" and April 9" of any
year; and 2) follow the FWS Bald Eagle Management Guidelines during
construction and operation of the project.

e To ensure that the adaptive management strategies within the monitoring plans
are sufficiently detailed so as to facilitate future modifications to the plans
based on their preliminary results, develop and implement an Adaptive
Management Plan.

e To further educate the public regarding the proposed project, install an
interpretive display at the proposed on-shore station house that includes an
educational display detailing the TidGen™ technology and the natural
environment of the project area.

e Consult with the Maine State Historic Preservation Office (Maine SHPO)
regarding unanticipated discoveries of cultural materials or human remains
during construction activities and over the license term, and regarding any new
post-construction land-clearing or ground-disturbing activities to be undertaken
in the future.

The recommended staff modifications include or are based in part on
recommendations made by the federal and state resource agencies and other stakeholders
that have an interest in the resources that may be affected by construction and operation
of the project.

Public Involvement and Areas of Concern

The intent of the Commission’s pre-filing process is to initiate public involvement
early in the project planning process and to encourage citizens, governmental entities,
tribes, and other interested parties to identify and resolve issues prior to an application
being formally filed with the Commission. To this end, ORPC Maine conducted
consultation under the hydrokinetic pilot project licensing procedures, which included
numerous meetings and conference calls with a range of stakeholders, including resource
agencies, tribes, and non-governmental organizations." On October 6, 2011, we

! The Commission waived 18 CFR §§ 5.8 and 5.10, which specify the project
scoping requirements of the Commission’s Integrated Licensing Process, by letter issued
July 12, 2011.
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requested conditions and recommendations in response to the notice of ready for
environmental analysis.

The primary issues associated with licensing this pilot project are potential effects
on hydrodynamics; migratory fish; essential fish habitat; harbor seals; gray seals; harbor
porpoises; Atlantic white-sided dolphin; Atlantic salmon; Atlantic sturgeon; diving birds;
navigation; and recreation.

Staff Alternative

ORPC Maine has designed the project in a manner that would minimize the
potential for environmental effects during construction and operation. Key features
include the small scale of the project; a phased installation plan; a remotely controlled
braking system for the turbines that would allow for the project to be shut down quickly
in the case of an emergency; and the design of the turbines to have blunt-shaped foils and
relatively slow speeds,? minimizing the potential for turbine blade strikes on fish, diving
birds, and marine mammals. In addition to these design features, the results of the studies
ORPC Maine conducted during the barge-mounted deployment of its TGU, referred to as
the Beta TidGen™, suggest that environmental impacts from the pilot project would be
minor.® However, ORPC Maine’s proposal includes monitoring measures that are
designed to detect and address any unanticipated adverse effects.

General

The proposed Project Operations and Monitoring Plan and Project Inspection and
Maintenance Plan include procedures for monitoring project operation and visually
inspecting and maintaining project facilities. The proposed Project and Public Safety
Plan includes measures for identifying and responding to emergencies at the project. The
proposed Emergency Shutdown Plan includes procedures for the remote shutdown of the
project turbines in response to emergencies at the project. These four safeguard plans
would work interdependently to ensure that the project is operated and maintained in a
safe manner that minimizes the potential for harm to the public and environmental
resources in the project area.

The proposed Project Removal and Site Restoration Plan, which includes
measures for removing the project and restoring the project site in the case that a new
license is not obtained at the end of the pilot project license term, would ensure protection

2 The turbines would have a maximum operating rotational speed of 32
revolutions-per-minute (rpm), compared to boat propellers that have speeds of 2,000 to
6,000 rpm, and a maximum operating tip speed of 5 meters per second (m/s).

* ORPC Maine conducted fish, bird, and mammal observations during the barge-
mounted deployment.
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of the aesthetic and environmental resources in and around Cobscook Bay. A staff
recommended modification to the proposed plan that includes provisions for a specific
timeline for the removal and site restoration activities, as well as documentation of
consultation with the appropriate agencies, 6 months prior to license expiration, and
documentation of completion of project removal and site restoration activities prior to
license expiration, would ensure that the project is removed and the site is sufficiently
restored to near pre-project condition prior to license expiration.

A staff recommended Adaptive Management Plan, that would include protocols
for consultation and modifications to the monitoring plans, as well as consultation and
Commission approval regarding Phase 2 deployment based on the effectiveness of the
monitoring and operation of the project in Phase 1, would ensure that the monitoring
plans gather sufficient data to allow for the evaluation of the potential environmental
effects of the Cobscook Bay Project.

Geologic Resources

Construction and operation of the project would likely have only minor effects on
geologic resources, such as modifying localized sediment transport. The proposed
Hydraulic Monitoring Plan, which includes visual and geophysical surveys of the
seafloor in the project area, would help to identify any unanticipated adverse effects of
the project on scouring or sediment transport processes.

Aguatic Resources

Construction and operation of the project would likely have only minor effects on
aquatic resources, such as slightly modifying hydrodynamics and behavior of fish and
marine mammals in the immediate project vicinity, as well as potentially harming some
fish with turbine blade strikes. Staff’s recommended restriction of pile driving and P&D
cable burial activities associated with project construction between April 10" and
November 7™ of any year would help to avoid any adverse effects due to construction on
aquatic resources. The proposed Acoustic Monitoring Plan, which includes the use of a
drifting noise measurement system to measure noise related to project construction and
operation, would help to identify and characterize noise radiated by the project. The
proposed Benthic and Biofouling Monitoring Plan, which includes benthic surveys of the
P&D cable burial route and regular inspections of project equipment for biofouling,
would help to ensure recovery of the benthic community from construction-related
disturbance in the project area. The proposed Hydraulic Monitoring Plan, which includes
the measurement of tidal velocities in the project deployment area, would provide an
increased understanding of the effects of the project on the hydrodynamics in Cobscook
Bay during each phase of deployment. The proposed Fisheries and Marine Life
Interaction Plan and Proposed Marine Mammal Monitoring Plan, which include measures
to identify the use of the project area by fish and marine mammals, would help to
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quantify any unanticipated adverse effects of the project on fish and marine mammal
behavior.

Rare, Threatened, and Endangered Species

Construction and operation of the project would likely have only minimal effects
on bald eagles, such as potentially disturbing nesting habitats or foraging behavior.
Staff’s recommendation for ORPC Maine to follow the FWS Bald Eagle Management
Guidelines during project construction and operation would ensure the protection of bald
eagles in Cobscook Bay.

Terrestrial Resources

Construction and operation of the project would likely have only minimal effects
on terrestrial resources, such as potentially disrupting the feeding and resting habitats of
migratory and diving birds. The proposed Bird Monitoring Plan that includes measures
to observe bird species, number of birds, and behaviors of these birds in the proposed
project area would allow further analysis of the use of the area by birds to ensure any
effects of the proposed project are minimized.

Recreation

Construction and operation of the project would likely have only minimal effects
on recreational resources, as there is little recreation that occurs in the proposed
deployment area and abundant recreational resources are available outside of the project
area. Staff’s recommended interpretive display at the proposed on-shore station house
that includes an educational display detailing the TidGen™ technology and the natural
environment of the project area would enable the public to learn more about the new area
of tidal energy development that the proposed Cobscook Bay Project represents.

Navigation

Construction and operation of the project would likely have only minimal effects
on navigation, such as restricting navigation in this portion of Cobscook Bay during the
short periods of project deployment and maintenance. The proposed Navigation and
Safety Plan that includes measures to provide navigational markers and an exclusion zone
around the project would ensure the safety of the public using this portion of Cobscook
Bay.

Cultural Resources

Construction and operation of the project would not likely affect cultural resources
since no cultural resource sites were identified near the proposed project area. Staff’s
recommendation for ORPC Maine to consult with the Maine SHPO on any unanticipated
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discoveries of cultural materials or human remains during construction activities and over
the license term, and regarding any new post-construction land-clearing or ground-
disturbing activities undertaken in the future, would ensure the protection of any cultural
resources in the project area for the term of any license.

Conclusions

Based on our analysis, we recommend licensing the project as proposed by ORPC
Maine, with some staff modifications.

In section 4.0, Developmental Analysis, we compare the total project cost to the
cost of obtaining power from a likely alternative source of power in the region, for each
of the alternatives identified above. Our analysis shows that during the first year of
operation, the project as proposed would produce power at a cost that is $1,327,800
(about 1,062.25 mills/kilowatt hour (kWh)) more than the cost of alternative power.
Under the staff-recommended alternative, the project would produce power at a cost that
is $1,329,200 (about 1,063.31 mills/kWh), more than the cost of alternative power.
Although the cost of power that would be produced at the project is high, ORPC Maine is
hopeful that building the project, in addition to generating electricity, would collect
enough data to support development of more economic commercial-scale arrays. On the
basis of our independent analysis, we conclude that issuing an original license for the
project with the staff-recommended measures would not be a major federal action
significantly affecting the quality of the human environment.

We chose the staff alternative as the preferred alternative because under it the
project would: (1) provide a dependable source of electrical energy for the region (1.3
gigawatt hours annually); (2) provide 300 kW of electric energy generated from a
renewable resource, which would not contribute to atmospheric pollution; (3) include the
recommended environmental measures to protect, mitigate, and enhance environmental
resources affected by the project; and (4) provide, through proposed monitoring, an
improved understanding of the environmental effects of tidal energy projects, which
would be instrumental in assessing the potential effects of future projects of this type and
identifying measures to minimize adverse environmental effects. The overall benefits of
the staff alternative would be worth the costs of the recommended environmental
measures.

XV



ENVIRONMENTAL ASSESSMENT

Federal Energy Regulatory Commission
Office of Energy Projects
Division of Hydropower Licensing
Washington, DC

Cooperating Agency
U.S. Department of Energy
Golden Field Office
Golden, CO

Cobscook Bay Tidal Energy Project
FERC Project No. 12711-005—Maine
DOE/EA1916

1.0 INTRODUCTION
1.1  APPLICATION

On September 1, 2011, Ocean Renewable Power Company Maine, LLC (ORPC
Maine) filed an application for a pilot project license with the Federal Energy Regulatory
Commission (Commission or FERC) for the proposed Cobscook Bay Tidal Energy
Project (Cobscook Bay Project or project). The 300-kilowatt (kW) project would be
located in Cobscook Bay in Washington County, Maine (figure 1). The project would
not affect federal lands. The project would generate an estimated average of between 1.2
and 1.3 gigawatt-hours (GWh) of energy annually.

1.2 PURPOSE OF ACTION AND NEED FOR POWER
1.2.1 Purpose of Action

The purpose of the proposed Cobscook Bay Project is to provide a new source of
hydroelectric power. Therefore, under the provisions of the Federal Power Act (FPA),
the Commission must decide whether to issue a license to ORPC Maine for the Cobscook
Bay Project and what conditions should be placed on any license issued. In deciding
whether to issue a license for a hydroelectric project, the Commission must determine
that the project will be best adapted to a comprehensive plan for improving or developing
a waterway. In addition to the power and developmental purposes for which licenses are
issued (such as flood control, irrigation, or water supply), the Commission must give
equal consideration to the purposes of: (1) energy conservation; (2) the protection of,
mitigation of damage to, and enhancement of, fish and wildlife resources; (3) the
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Figure 1. Location of Cobscook Bay Tidal Energy Project (Source: application, as
modified by staff).
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protection of recreational opportunities; and (4) the preservation of other aspects of
environmental quality.

Issuing a pilot project license for the Cobscook Bay Project would allow ORPC
Maine to generate electricity for an 8-year term, making electrical power from a
renewable resource available to its customers. ORPC Maine’s proposed monitoring
programs would also provide important information on any unanticipated environmental
effects of tidal energy developments, which would assist with the evaluation of other
similar projects.

The DOE’s Office of Energy Efficiency and Renewable Energy mission is to
invest in clean energy technologies to strengthen the economy, protect the environment,
and reduce dependence on foreign oil. The purpose for funding ORPC Maine’s project is
to further this mission and help advance the technological and operational readiness of
marine and hydrokinetic water power technologies.

This environmental assessment (EA) evaluates the environmental and economic
effects of constructing and operating the proposed project: (1) as proposed by the
applicant, and (2) with staff’s recommended measures. Staff also considers the effects of
the no-action alternative. Important issues that are addressed include potential effects on
hydrodynamics; migratory fish; essential fish habitat; harbor seals; gray seals; harbor
porpoises; white-sided Atlantic dolphin; Atlantic salmon; Atlantic sturgeon; birds;
navigation; and recreation.

1.2.2 Need for Power

The Cobscook Bay Project is a demonstration project. ORPC Maine is using the
project to demonstrate the technical feasibility of its patented turbine generator unit
(TGU) design.

To assess the need for power, staff looked at the needs in the operating region in
which the project is located. The proposed project would be located in the New England
Subregion of the Northeast Power Coordinating Council (NPCC) Region® of the North

* The NPCC Region is composed of the states of Maine, Vermont, New
Hampshire, Massachusetts, New York, Connecticut, Rhode Island, and the Canadian
provinces of Ontario, Quebec, New Brunswick, Nova Scotia and Prince Edward Island.
The NPCC is divided into the following five subregions: Maritimes, New England, New
York, Ontario, and Quebec. Among the areas (subregions) of NPCC, Quebec and the
Maritimes are predominately winter peaking areas; Ontario, New York, and New
England are summer peaking systems.
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American Electric Reliability Corporation (NERC).”> According to NERC, summer peak
demand in the region is expected to increase at an average rate of 1.4 percent per year
over the 10-year planning period from 2010-2019 (NERC 2010). Therefore, project
power would help meet base and summer peak demand.

The successful installation of the Cobscook Bay Project would demonstrate the
potential of an emergent renewable energy industry segment with the goal of bringing
clean, competitively-priced electricity to commercial and residential consumers in Maine
and other U.S. states. The future use of the project’s power, its displacement of non-
renewable fossil-fueled generation, and its contribution to a diversified generation mix
demonstrate that the project would help meet a need for power in the region.

1.3 COOPERATING AGENCY ROLES

Department of Energy (DOE)

The U.S. Department of Energy Office of Energy Efficiency and Renewable
Energy Wind and Water Power Program’s mission is to fund innovative marine and
hydro-kinetic water power technologies. In furtherance of this mission, DOE has
provided financial assistance in support of the preliminary engineering and design phase
of ORPC Maine’s Cobscook Bay Project and is now considering authorizing the
expenditure of additional federal funds in support of the project. Specifically, the
additional DOE funding would be used in support of the final design, construction,
deployment, and monitoring phases of the project.

Granting of DOE financial assistance for this project would constitute a major
federal action as defined by the National Environmental Policy Act of 1969 (NEPA).
DOE must consider the possible environmental impacts from the project before
committing to provide funding. In accordance with the provisions of NEPA and DOE
implementing regulations (10 C.F.R. § 1021), DOE has determined that an EA must be
completed for the proposed project to evaluate the potential environmental impacts that
could result from the award of the funding. To satisfy this requirement, on June 6, 2011,
DOE filed a request to be a cooperating agency in the Commission’s preparation of this
EA. A letter of understanding (LOU), signed by both agencies, was issued on October
11, 2011, establishing DOE’s cooperating agency status.

> The NERC is an international regulatory authority established to evaluate
reliability of the bulk power system in North America. NERC develops and enforces
Reliability Standards; assesses reliability annually via a 10-year assessment and winter
and summer preseasonal assessments; monitors the bulk power system; and educates,
trains, and certifies industry personnel (NERC 2010).
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DOE’s decision whether to provide financial assistance for the final design,
construction, deployment and monitoring phases to ORPC Maine for this project will be
made after the completion of this EA and DOE’s NEPA review process. Upon
completion of this EA, DOE will assess all comments, FERC’s conclusions, and all
agency recommendations and issue a NEPA determination. This determination along
with the final EA will be posted at DOE Golden’s Public Reading Room:
http://www.eere.energy.gov/golden/Reading_Room.aspx

1.4 STATUTORY AND REGULATORY REQUIREMENTS

A license for the Cobscook Bay Project is subject to numerous requirements under
the FPA and other applicable statutes. \WWe summarize the major regulatory requirements
in table 1 and describe them below.

Table 1.  Major statutory and regulatory requirements for the Cobscook Bay Project.

Requirement Agency Status

Section 18 of the FPA U.S. Department of the Interior, by letter dated

i . . - November 7, 2011, requests
fishway prescriptions Interior (Interior ' ’ .
( yp P ) ( ) that a reservation of authority

to prescribe fishways under
section 18 be included in any
license issued for the project.

Section 10(j) of the FPA  National Marine Fisheries NMFS filed 10(j)
Service (NMFS) recommendations on
November 4, 2011.

Clean Water Act — Water  Maine Department of Application was received by
Quality Certification Environmental Protection Maine DEP on September 7,
(Maine DEP) 2011. Certification is due by
September 7, 2012.
Endangered Species Act  NMFS Biological assessment
Consultation concluded that the project is

not likely to adversely affect
listed species. NMFS
concurred with this
determination by letter filed
November 4, 2011.
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Requirement Agency

Status

Marine Mammals NMFS
Protection Act

Magnuson-Stevens NMFS

Fishery Conservation and

Management Act

Coastal Zone Maine State Planning
Management Act Office (Maine SPO)

Consistency

National Historic Maine State Historic
Preservation Act Preservation Office
(Maine SHPO)

We conclude that the
proposed project may
adversely affect marine
mammals during the pile
driving phase of construction.
ORPC Maine is currently
negotiating an Incidental
Harassment Authorization
(IHA) with NMFS for marine
mammals in Cobscook Bay.

We conclude that the
proposed project would not
likely adversely affect
Essential Fish Habitat (EFH).

A request for Coastal Zone
Management Plan consistency
determination was submitted
to the Maine SPO on
September 20, 2011. The
Maine SPO has not yet acted
on the request.

Maine SHPO concluded that
no historic properties would
be affected by the federal
licensing action.

1.4.1 Federal Power Act

1.4.1.1 Section 18 Fishway Prescriptions

Section 18 of the FPA states that the Commission is to require construction,
operation, and maintenance by a licensee of such fishways as may be prescribed by the
Secretaries of Commerce or the Interior. Interior, by letter dated November 7, 2011,
requests that a reservation of authority to prescribe fishways under section 18 be included

In any license issued for the project.
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1.4.1.2  Section 10(J) Recommendations

Under section 10(j) of the FPA, each hydroelectric license issued by the
Commission must include conditions based on recommendations provided by federal and
state fish and wildlife agencies for the protection, mitigation, or enhancement of fish and
wildlife resources affected by the project. The Commission is required to include these
conditions unless it determines that they are inconsistent with the purposes and
requirements of the FPA or other applicable law. Before rejecting or modifying an
agency recommendation, the Commission is required to attempt to resolve any such
inconsistency with the agency, giving due weight to the recommendations, expertise, and
statutory responsibilities of such agency.

NMEFS timely filed, on November 4, 2011, recommendations under section 10(j),
as summarized in table 21, in section 5.4, Fish and Wildlife Agency Recommendations.
In section 5.4, we also discuss how we address the agency recommendations and comply
with section 10(j).

1.4.2 Clean Water Act

Under section 401 of the Clean Water Act (CWA), a license applicant must obtain
certification from the appropriate state pollution control agency verifying compliance
with the CWA. On September 5, 2011, ORPC Maine applied to the Maine DEP for
water quality certification (certification) for the Cobscook Bay Project. The Maine DEP
received this request on September 7, 2011. The Maine DEP has not yet acted on the
request. The certification is due by September 7, 2012.

1.4.3 Endangered Species Act

Section 7 of the Endangered Species Act (ESA) requires federal agencies to ensure
that their actions are not likely to jeopardize the continued existence of endangered or
threatened species or result in the destruction or adverse modification of the critical
habitat of such species. One federally listed species is known to occur, or may occur, in
the vicinity of the proposed Cobscook Bay Project, the endangered Atlantic salmon. The
Atlantic sturgeon, a species proposed for listing as endangered, may also occur in the
project vicinity. Our analyses of project impacts on threatened and endangered species
are presented in section 3.3.4, Rare, Threatened, and Endangered Species, and our
recommendations in section 5.2, Comprehensive Development and Recommended
Alternative.

We conclude that licensing of the Cobscook Bay Project, as proposed with staff-
recommended measures, is not likely to adversely affect the Atlantic salmon, and is not
likely to jeopardize the Atlantic sturgeon. We requested NMFS concurrence with our
conclusion by letter dated September 16, 2011. NMFS concurred with our determination
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on November 4, 2011 (letter from Patricia A. Kurkul, Regional Administrator, NMFS,
Gloucester, Massachusetts, to Kimberly D. Bose, Secretary, FERC, Washington, D.C.).

1.4.4 Marine Mammal Protection Act

The 1972 Marine Mammal Protection Act (MMPA) prohibits, with certain
exceptions, the “take” (defined under statute to include harassment)® of marine mammals
in U.S. waters and the high seas. In 1986, Congress amended both the MMPA, under the
incidental take program, and the ESA, to authorize incidental takings of depleted,
endangered, or threatened marine mammals, provided the “taking” (defined under the
statute as actions which are or may be lethal, injurious, or harassing) was small in number
and had a negligible impact on marine mammals. With this relationship between the
MMPA and ESA, NMFS cannot complete section 7 consultation and issue an Incidental
Take Permit for listed marine mammals until an Incidental Harassment Authorization has
been applied for and issued.

Gray seal, harbor seal, harbor porpoise, and Atlantic white-sided dolphin, none of
which are ESA-listed species, are expected to occur in the vicinity of the proposed
project. Based on our analysis of potential project effects on non-listed marine mammals
(presented in section 3.3.2.2 Environmental Effects, Aquatic Resources) we conclude that
the proposed project may adversely affect marine mammals due to noise related to the
pile driving phase of construction. Subsequently, ORPC Maine is currently negotiating
an Incidental Harassment Authorization (IHA) with NMFS for marine mammals in
Cobscook Bay.’

® Under the 1994 Amendments to the MMPA, “harassment” is statutorily defined
as “any act of pursuit, torment, or annoyance that has the potential to:

e injure a marine mammal or marine mammal stock in the wild (Level A
Harassment); or

e disturb a marine mammal or marine mammal stock in the wild by causing a
disruption of behavioral patterns, including, but not limited to, migration,
breathing, nursing, breeding, feeding, or sheltering but which does not have the
potential to injure a marine mammal or mammal stock in the wild (Level B
Harassment).” Marine Mammal Protection Act Amendments of 1994, Pub. L.
No. 103-238, 108 Stat. 432 (1994); see also 50 CFR § 216.3 (2010) (regulation
implementing the amendment).

" In 1994, MMPA section 101(a)(5) was amended to establish an expedited
process by which citizens of the U.S. can apply for an authorization, referred to as an
Incidental Harassment Authorization or IHA, to incidentally take small numbers of
marine mammals by harassment.
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1.4.5 Magnuson-Stevens Fishery Conservation and Management Act

The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-
Stevens Act) requires federal agencies to consult with NMFS on all actions that may
adversely affect EFH.

EFH is determined by identifying spatial habitat and habitat characteristics that are
required for each federally managed fish species through a cooperative effort by NMFS,
regional fishery management councils, and federal and state agencies. The proposed
project area contains EFH for a number of species/lifestages. Supplemental information
pertaining to project effects on EFH is provided in an EFH assessment prepared by
ORPC Maine and included in the final license application. The effects of the project on
EFH are addressed in section 3.3.2.2 Environmental Effects, Aquatic Resources. In
summary, we conclude that licensing the project would not likely adversely affect EFH
for any of the 15 species located in the project area. As such, no consultation with NMFS
IS required.

1.4.6 Coastal Zone Management Act

Under section 307(c)(3)(A) of the Coastal Zone Management Act (CZMA), 16
U.S.C. § 1456(3)(A), the Commission cannot issue a license for a project within or
affecting a state’s coastal zone unless the state CZMA agency concurs with the license
applicant’s certification of consistency with the state’s CZMA program, or the agency’s
concurrence is conclusively presumed by its failure to act within 180 days of its receipt of
the applicant’s certification.

On September 20, 2011, ORPC Maine submitted a request for Coastal Zone
Management Plan consistency determination to the Maine SPO. The letter was filed with
the Commission on September 29, 2011. The Maine SPO has not yet acted on the
request.

1.4.7 National Historic Preservation Act

Section 106 of the National Historic Preservation Act (NHPA) requires that every
federal agency "take into account™ how each of its undertakings could affect historic
properties. Historic properties are districts, sites, buildings, structures, traditional cultural
properties, and objects significant in American history, architecture, engineering, and
culture that are eligible for inclusion in the National Register of Historic Places (National
Register).

On August 7, 2009, the Commission designated ORPC Maine as a non-federal
representative for the purposes of conducting section 106 consultation under the NHPA.
Pursuant to section 106, and as the Commission’s designated non-federal representative,
ORPC Maine consulted with the Maine State Historic Preservation Office (SHPO) to
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locate, determine National Register eligibility, and assess potential adverse effects to
historic properties associated with the project. In a letter dated August 5, 2011, and
August 27, 2011, the Maine SHPO concluded that no historic properties would be
affected by the federal licensing action. As a result of these findings made by ORPC
Maine, and the SHPQO’s concurrence that no historic properties would be affected by the
project, the drafting of a programmatic agreement to resolve adverse effects to historic
properties will not be necessary.

1.5 PUBLIC REVIEW AND COMMENT

The Commission’s regulations (18 C.F.R., 88 5.1-5.16) require that applicants
consult with appropriate resource agencies, tribes, and other entities before filing an
application for a license. This consultation is the first step in complying with the Fish
and Wildlife Coordination Act, the ESA, the NHPA, and other federal statutes. Pre-filing
consultation must be complete and documented according to the Commission’s
regulations.®

1.5.1 Comments on the Draft License Application

On August 7, 2009, the Commission issued a notice that ORPC Maine had filed a
draft license application for the Cobscook Bay Project. This notice set September 8,
2009, as the deadline for filing comments on the pre-filing materials. In response to the
notice, the following entities commented:

® The Commission waived sections 5.8 and 5.10 of its regulations, which specify
the project scoping requirements for the Commission’s Integrated Licensing Process, by
letter issued July 12, 2011.
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Commenting Entities Date Filed

Sunrise County Economic Council August 19, 2009
Maine Department of Environmental Protection August 21, 2009
Eastport Port Authority August 24, 2009
Town of Perry, Maine August 31, 2009
National Marine Fisheries Service September 1, 2009
Maine Department of Marine Resources September 3, 2009
U.S. Environmental Protection Agency September 8, 2009
City of Eastport, Maine September 8, 2009
Washington County Commissioners September 9, 2009
Alan Stein September 11, 2009
U.S. Fish and Wildlife Service September 22, 2009
Maine Department of Marine Resources September 23, 2009*

* Maine Department of Marine Resources’ comments filed on September 23,
2009, amended the comments that it filed on September 3, 2009.

1.5.2 Interventions

On October 6, 2011, the Commission issued a notice that ORPC Maine had filed
an application to license the Cobscook Bay Project. This notice set November 5, 2011, as
the deadline for filing protests and motions to intervene. In response to the notice, the
following entities filed notices or motions to intervene:

Intervenors Date Filed
U.S. Department of the Interior October 25, 2011
National Marine Fisheries Service November 4, 2011
Maine SPO November 8, 2011*

* Late intervention granted on December 8, 2011.
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1.5.3 Comments on the License Application

The notice that the Commission issued on October 6, 2011, also requested
conditions and recommendations. The following entities commented:

Commenting Agency and Other Entity Date Filed

Maine Department of Marine Resources November 4, 2011
National Marine Fisheries Service November 4, 2011
U.S. Department of the Interior November 7, 2011

2.0 PROPOSED ACTION AND ALTERNATIVES
21 NO-ACTION ALTERNATIVE

The no-action alternative is license denial. Under the no-action alternative, the
project would not be built, and the environmental resources in the project area would not
be affected. In addition, under the no-action alternative, DOE would not authorize the
expenditure of federal funds for final design, construction, deployment, and monitoring
of ORPC Maine’s proposed project.

2.2 APPLICANT’S PROPOSAL
2.2.1 Project Facilities

The Cobscook Bay Project would consist of: (1) a single, approximately 98.5-
foot-long, cross-flow Kinetic System turbine generator unit (TGU) mounted on a bottom
support frame, with a rated capacity of 60 kilowatts (kW), installed in year 1, in Phase 1
(see figure 2); (2) four additional, approximately 98.5-foot-long, TGUs mounted on
bottom support frames, with a total installed capacity of 300 kW, installed in year 2, in
Phase 2; (3) a direct current power and data (P&D) cable approximately 4,150 feet long
(3,750 feet underwater and 400 feet on shore) extending from the TGUSs to the onshore
station house; (4) an on-shore modular building 16 feet wide by 20 feet long, housing the
power inverter and the supervisory control and data acquisition (SCADA) system; (5) a
transformer located adjacent to the station house; (6) a 60-foot-long transmission line
connecting with the Bangor Hydro Electric Company system; and (7) appurtenant
facilities for navigation safety and operation.
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Figure 2. Illustration of the turbine generating unit mounted on the bottom support
frame, collectively referred to as the TidGen™ device (Source:
application).

2.2.2 Project Safety

As part of the licensing process, the Commission would review the adequacy of
the proposed project facilities. Special articles regarding project safety and operation
would be included in any license issued, as appropriate. Commission staff would inspect
the licensed project both during and after construction. Inspection during construction
would concentrate on adherence to Commission-approved plans and specifications,
special license articles relating to construction, and accepted engineering practices and
procedures. Operational inspections would focus on the continued safety of the
structures, identification of unauthorized modifications, efficiency and safety of
operations, compliance with the terms of the license, and proper maintenance.

For the purposes of evaluating potential environmental impact, the Cobscook Bay
Project safety concerns would involve the operation of a turbine generating unit mounted
on a bottom support frame anchored to the sea floor of Cobscook Bay. ORPC Maine is
proposing the following Safeguard Plans:

Project and Public Safety Plan

Project Removal and Site Restoration Plan
Navigation Safety Plan

Emergency Shutdown Plan
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Each of these plans would be a central focus of Commission review prior to
construction of the proposed project.

2.2.3 Project Operation

The proposed Cobscook Bay Project would operate using the natural tidal currents
of Cobscook Bay. The TidGen™ Power System is designed to generate electrical output
during a range of water currents present in a full tidal cycle, operating in a stationary
orientation in both ebb and flood tides.

The turbine converts the kinetic energy of water flowing in currents from zero to 3
meters per second into rotational motion and delivers that energy through a shaft into the
stub shaft of the permanent magnet generator. The turbine is the ORPC Maine
proprietary advanced design cross flow turbine with multiple twisted foils attached by
spokes to the shaft about which the turbine rotates.

As the turbine foil rotates it presents a varying angle to the oncoming flow known
as the angle of attack measured between the relative flow and the mean chord line of the
blade. At angles of attack less than a stall angle, the foil generates a lift force
perpendicular to the relative flow direction and a drag force parallel to the relative flow
direction. The relative positions of these forces generate a component of force tangential
to the turbine, creating a net positive torque on the turbine and causing the turbine to
rotate and transmit power to the generator. The rotational speed of the turbine is
maintained at the required set point by application of a controllable load on the generator
provided by the power electronics in the electronics case.

A supervisory computer running custom software acquires generator status and
performance for each turbine in the overall array. This is used for power accounting and
maintenance indications and the equipment will be housed in the on-shore modular
building.

2.2.4 Proposed Project Maintenance

Although the TidGen™ Power System is designed to operate reliably with low
maintenance demands, ORPC Maine proposes to implement a Project Inspection and
Maintenance Plan that provides a detailed preventative maintenance schedule for the term
of the license. The proposed plan would have three main components: 1) visual
inspection, 2) simple maintenance, and 3) major maintenance. The equipment and
facilities that would be inspected include the TGUs, the bottom support frame(s), the
underwater P&D cables, and the onshore station.

Underwater visual inspections of the TidGen™ Power System would be
conducted using a diver. These inspections would occur with all project components in
place and operational, but with the generator locked in the brake position to ensure safety.
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ORPC Maine personnel would perform visual inspections of the on-shore station on a
monthly basis. For simple maintenance to the TGU the equipment would be raised off of
the pilings to the surface and inspected on the barge above the deployment site to
facilitate a closer examination than underwater visual inspection allows, with minor
adjustments and repairs carried out on the barge. Major maintenance to the TGUs and
other equipment would be scheduled yearly, and would also be performed whenever
underwater visual inspections or simple maintenance inspections determine it is
necessary. For major maintenance, the equipment would be raised to the surface and
brought on a barge to the shore, where close inspections, adjustments, repairs and part
replacement can be made in the appropriate shop facility.

Inspection and maintenance documentation would be integral to the early years of
the project as standard maintenance intervals are developed for the TidGen™ Power
System. All inspections and maintenance would be documented prior to and following
the maintenance event. Visual inspections, whether conducted by diver or remotely
operated vehicle, would include video and/or other images detailing the inspection.

To ensure safe management, operation, and maintenance of the Project, ORPC
Maine would implement the following plans: 1) Project Operations and Monitoring Plan;
2) Project Inspection and Maintenance Plan; 3) Project and Public Safety Plan; 4) Project
Removal and Site Restoration Plan; 5) Navigation Safety Plan; and 6) Emergency
Shutdown Plan.

2.2.5 Proposed Environmental Measures

ORPC Maine proposes to construct and operate the project with the following
environmental protection, mitigation, and enhancement measures:

e To provide an understanding of any environmental effects of the new
technology project, implement: 1) an Acoustic Monitoring Plan; 2) a Benthic
and Biofouling Monitoring Plan; 3) a Fisheries and Marine Life Interaction
Monitoring Plan; 4) a Hydraulic Monitoring Plan; 5) a Marine Mammal
Monitoring Plan; and 6) a Bird Monitoring Plan.

e To educate the public regarding the proposed project, maintain the information

center at the ORPC Maine office in Eastport that includes educational displays
and informational brochures.
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e To improve and maintain the aesthetic values of the project area, select non-
reflective colors that blend with the natural landscape and develop design
guidelines for future project improvements.

e To ensure safe operation of the project and protect the public, implement: 1) a
Project Operations and Monitoring Plan; 2) a Project Inspection and
Maintenance Plan; 3) a Project and Public Safety Plan; 4) a Navigation Safety
Plan; and 5) an Emergency Shutdown Plan.

e To restore the project site to a pre-project condition at the end of the license
term if a new license is not obtained, implement a Project Removal and Site
Restoration Plan.

23 STAFF ALTERNATIVE

After evaluating ORPC Maine’s proposal and recommendations from resource
agencies and other interested parties, we compiled a set of environmental measures that
we consider appropriate for addressing the resource issues raised in this proceeding,
calling this the staff alternative. The staff alternative includes all of the measures
included in ORPC Maine’s proposal, with modifications based on fish and wildlife
recommendations under section 10(j) of the FPA, recommendations under section 10(a)
of the FPA, and measures developed by Commission staff.

Based on our environmental analysis of ORPC Maine’s proposal discussed in
section 3 and the costs discussed in section 4, we modify some of the environmental
measures proposed by ORPC Maine. Our recommended modifications to ORPC Maine’s
proposed measures are shown in italic.

e Implement the Project Removal and Site Restoration Plan. We modify this
measure to require provisions for filing with the Commission: 1) a specific
timeline for the removal and site restoration activities 6 months prior to license
expiration; 2) documentation of consultation with NMFS, FWS, Coast Guard,
Maine DMR, and Maine DEP regarding planned removal and site restoration
activities 6 months prior to license expiration; and 3) documentation of
completion of project removal and site restoration activities.

In addition to ORPC Maine’s proposed measures, including staff’s recommended
modifications listed above, we recommend including the following measures in any pilot
project license issued:

e To protect environmental resources and minimize any potential adverse effects

from project construction and operation: 1) limit pile driving and power and
data (P&D) cable burial activities to between November 8" and April 9" of any
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year;? and 2) follow the FWS Bald Eagle Management Guidelines during
construction and operation of the project.

e To ensure that the adaptive management strategies within the monitoring plans
are sufficiently detailed so as to facilitate future modifications to the plans
based on their preliminary results, develop and implement an Adaptive
Management Plan.

e To further educate the public regarding the proposed project, install an
interpretive display at the proposed on-shore station house that includes an
educational display detailing the TidGen™ technology and the natural
environment of the project area.

e Consult with the Maine State Historic Preservation Office (SHPO) regarding
unanticipated discoveries of cultural materials or human remains during
construction activities and over the license term, and regarding any new post-
construction land-clearing or ground-disturbing activities to be undertaken in
the future.

% Limitation window for Phase 2 pile driving activities may not be necessary based
on the results of the proposed Acoustic Monitoring Plan.
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3.0 ENVIRONMENTAL ANALYSIS

In this section, we present: (1) a general description of the project vicinity; (2) an
explanation of the scope of our cumulative effects analysis; and (3) our analysis of the
proposed action and other recommended environmental measures. Sections are
organized by resource area. Under each resource area, historic and current conditions are
first described. The existing condition is the baseline against which the environmental
effects of the proposed action and alternatives are compared, including an assessment of
the effects of proposed mitigation, protection, and enhancement measures, and any
potential cumulative effects of the proposed action and alternatives. Staff conclusions
and recommended measures are discussed in section 5.2, Comprehensive Development
and Recommended Alternative.™

3.1 GENERAL DESCRIPTION OF THE PROJECT AREA

The proposed project area is located north and east of Seaward Neck and the west
of Shackford Head State Park in Eastport, Maine. Seward Neck is located approximately
3 miles from downtown Lubec, Maine. The proposed project area is located in
Washington County near the boundary separating the City of Eastport and the
Municipality of Lubec.

Cobscook Bay is described as part of the Quoddy Region, which is located at the
mouth of the Bay of Fundy and encompasses an area between Maine and New
Brunswick, Canada. Cobscook Bay is a sub-basin that marks the entrance to the Bay of
Fundy, which features the highest tidal range in the world, averaging 39 feet, with the
Eastport area averaging 20 feet. This large tidal range comes from the semi-diurnal tides
of the North Atlantic Ocean and the natural period of the Gulf of Maine and Bay of
Fundy. The volume of water that empties out of the Bay of Fundy daily (100 billion
tons) is more than the combined daily flow of every freshwater river on earth (Nova
Scotia Department of Energy 2008). Cobscook Bay is a relatively shallow drowned river
valley with an average depth of 98.4 feet mean low water (MLW),™ with its deepest
point being 147.6 feet MLW (Kelley and Kelley 2004). The surface area during high tide
is approximately 42.5 square miles, with 201.9 miles of shoreline (Larsen 2004).
Approximately one-third of the area of Cobscook Bay’s benthic habitat is exposed to the
air at low tide, while another significant portion remains covered only by very shallow
water (Brooks 2004).

19 Unless otherwise indicated, our information is taken from the application for
license for this project (application) and additional information filed by ORPC Maine on
September 1, 2011.

1 MLW is a tidal datum that represents the average of all low water elevations.
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The proposed project waters are primarily used for commercial fishing, marine
resource harvesting and aquaculture, recreation, and marine vessel traffic. The onshore
area is chiefly used for rural purposes. According to the U.S. Census Bureau’s profile of
selected economic characteristics for Washington County, Maine (2009), in 2000 the
education, health, and social services sectors of the economy employed 26.3 percent of
the population. Manufacturing employed 14 percent, and agriculture, forestry, fishing,
hunting, and mining employed 10.9 percent.

3.2 SCOPE OF CUMULATIVE EFFECTS ANALYSIS

According to the Council on Environmental Quality’s regulations for
implementing the National Environmental Policy Act (40 C.F.R. § 1508.7), a cumulative
effect is the impact on the environment that results from the incremental impact of the
action when added to other past, present and reasonably foreseeable future actions
regardless of what agency (federal or non-federal) or person undertakes such actions.
Cumulative effects can result from individually minor but collectively significant actions
taking place over time, including hydropower and other land and water development
activities.

Based on information in the license application, agency comments, other filings
related to the project, and our independent analysis, we have identified aquatic resources
and rare, threatened, and endangered species (Atlantic salmon and Atlantic sturgeon) as
having the potential to be cumulatively affected by the proposed Cobscook Bay Project in
combination with other activities in the proposed project area, such as commercial
fishing, marine resource harvesting, aquaculture activities, and a potential tidal barrage
project.

3.2.1 Geographic Scope

The geographic scope of the analysis for cumulatively affected resources is
defined by the physical limits or boundaries of: (1) the proposed action’s effects on the
resources, and (2) contributing effects from other projects or activities. Based on the
nature and location of the proposed Cobscook Bay Project, as well as the interests of the
participants in this licensing process, the general geographic scope for the cumulatively
affected resources encompasses the Cobscook Bay. We choose this geographic scope for
these resources because the effects of project operations are primarily limited to
Cobscook Bay, where these resources may directly and indirectly be affected by
construction and operation of the project.

3.2.2 Temporal Scope

The temporal scope of analysis includes a discussion of the past, present, and
future actions and their effects on aquatic resources. Based on the potential term of a
license, the temporal scope looks 8 years into the future, concentrating on the effect of
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reasonably foreseeable future actions. The historical discussion is limited, by necessity,
to the amount of available information for the resource.

3.3 PROPOSED ACTION AND ACTION ALTERNATIVES

In this section, we discuss the effect of the project alternatives on environmental
resources. For each resource, we first describe the affected environment, which is the
existing condition and baseline against which we measure effects. We then discuss and
analyze the specific cumulative and site-specific environmental issues. We present our
recommendations in section 5.2, Comprehensive Development and Recommended
Alternative.

3.3.1 Geologic and Soil Resources
3.3.1.1 Affected Environment

Geomorphic or physiographic regions are broad-scale subdivisions based on
terrain texture, rock type, and geologic structure and history. The project would be
located within the Seaboard Lowland section of the New England Geographic Province.
The Seaboard Lowland section generally consists of gently rolling hills, numerous lakes,
and sandy beaches (USGS 2003). Specifically, the proposed project would be located
within the East Coastal Biophysical Region. This region is characterized by low ridges
surrounded by poorly drained, relatively flat terrain with elevations generally less than
100 feet (McMahon 1990).

In the proposed project area, the sea flooded a valley that cut across several other
valleys parallel to each other, resulting in an unusually irregular and indented shoreline
with many peninsulas, islands, and bays. The area near Eastport is of special geologic
interest, for mixed in with layers of volcanic rocks are relatively unaltered sedimentary
rocks containing fossils more closely related to those of Europe than to others in North
America (Bennett 1988). This distinct geologic province is referred to as the Avalon
terrane.’ According to Caldwell (1998), the Avalon terrane is a continental mass that
collided with the eastern margin of North America during Devonian time, sometime
around 400 million years ago. The Norumbega fault separates the Avalon terrane from
the rest of the state. The oldest rocks in coastal Maine are mostly volcanic rocks that
erupted during the late Precambrian time, and sedimentary rocks composed of material

12 A rock formation, or assemblage of rock formations, that share a common
geologic history. A geologic terrane is distinguished from neighboring terranes by its
different history, either in its formation or in its subsequent deformation and/or
metamorphism. Terranes are separated by faults. An exotic terrane is one that has been
transported into its present setting from some distance (USGS 2000).
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eroded from them. These rocks grade upward into slates and sandstones that were
deposited during early Paleozoic time (Caldwell 1998).

Many exposed outcrops near the proposed project area are volcanic rocks assigned
to a number of formations of Silurian age, as well as some of Devonian age. These
include black basalts and pink, maroon, and green rhyolite (Caldwell 1998).

Geologic History and Volcanic, Seismic, and Glacial Activity

Much of the bedrock in Washington County is plutonic igneous rock, mostly
granite, with smaller areas of gabbro that formed during the Devonian time. Bedrock in a
large area between Machias and Calais consists of volcanic rocks, rhyolite and basalt that
erupted during the Silurian time. These igneous rocks are likely aspects of the Acadian
mountain-building event, the collision of the Avalon terrane with North America
(Caldwell 1998).

Bedrock in the East Coastal Biophysical Region is predominately igneous, except
for outcrops of metavolcanic rocks near Columbia Falls and in the Cobscook Bay area.
Gabbro, diorite, volcanic rhyolite, and basalt are common rock types near the project
vicinity (McMahon 1990). On outer peninsulas and similar land features, soils are
generally poorly developed, acidic (due to poor buffering capacity of the parent material),
coarse-textured, and shallow. According to McMahon (1990), the East Coastal
Biophysical Region is dominated by coarse-loamy Lyman soils and sandy-skeletal
Schoodic soils, both of which tend to be excessively drained and less than 20 inches in
depth. Low-lying areas in the region that were inundated by sea water as the glaciers
receded, are covered with deep marine clays and glaciolacustrine deposits (McMahon
1990).

The geology of the proposed project area is shaped by tidal forces, the underlying
bedrock geology, and the glacial action from the most recent ice age. Nathaniel S.
Shaler, in 1886, was one of the first geologists to describe the bedrock geology of
Cobscook Bay. His report identified the igneous rocks of the area and cataloged the local
fossils (Maine Geological Survey (MGS) 2005). The geology of the proposed project
area is dominated by the bedrock of the Eastport Formation.

The Eastport Formation comprises the latest Silurian rocks in the area and like
older formations includes several kinds of sedimentary and volcanic rocks. According to
Toppan (1932), the Eastport Formation is found occurring in a belt which varies from
nearly 2 to about 4 miles in width and generally runs southeastward. The general
character of the Eastport Formation as described by Bastin and Williams (1914) is as
follows: ““The volcanic rocks of the formation comprise both rhyolitic and diabasic
varieties, occurring as flows and associated tuffs. Some rhyolite that is probably
intrusive is mapped as a part of the formation because it cannot be everywhere
distinguished from extrusive rhyolite. In bulk the volcanic rocks greatly exceed the
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detrital sediments, among which are limestone, shales of several sorts, and very small
amounts of conglomerate. With few exceptions the masses of sediments are small and
represent thin beds intercalated between the volcanic rocks that make up the bulk of the
formation.”

Marine Geology

Cobscook Bay and Passamaquoddy Bay (located mostly in Canada) and their
connecting passages lie at the entrance to the Bay of Fundy, on the eastern boundary
between the United States and Canada where the mean tidal range is approximately 20
feet (6 meters). Vigorous tidal currents maintain cold temperatures and efficient
exchange with offshore waters year-round (Brooks 2004).

Like many other estuaries in northern New England, Cobscook Bay is a rocky,
macrotidal estuary that has only slight riverine input and contains an abundance of till
and fine-grained glacial-marine sediment. More than 70 percent of the bottom of the
estuary is floored by gravel and rock; mud deposits are located in shallow-water coves
throughout Cobscook Bay. Almost 60 percent of the intertidal zone is composed of
mudflats that are uniformly distributed within and along the outside margin of Cobscook
Bay, with increasing abundance of bedrock in a landward direction. Small beaches occur
wherever coarse-grained glacial sediment erodes from bluffs (Kelley and Kelley 2004).

Sedimentation at tidal energy deployment sites can be an important consideration
for the foundation design and has an impact on the installation methods and scour
protection methods associated with the foundation. The extremely high tides in the
proposed project area influence the types of materials found on the seafloor and along the
shoreline (MGS 2005). ORPC Maine conducted a marine geophysical survey in
November 2010 to obtain additional site-specific details on bathymetry, seabed geology,
and obstructions (natural or man-made, either existing or foreseeable) in Cobscook Bay.
The survey was conducted throughout the proposed project area, including the proposed
P&D cable route. The survey methodology consisted of single beam sonar for
bathymetry, side-scan sonar, sub-bottom profilers, and a magnetometer survey.

The proposed project area is dominated by glaciomarine deposits (i.e., silt, clay,
sand, and gravel), many areas of bedrock outcrops and areas of near surface bedrock,
glacial till, and many areas of undifferentiated thin drift material. Additional
geotechnical data obtained by ORPC Maine for the proposed project area shows that the
TidGen™ Power Systems would be located in areas with up to 40 feet of marine clay
(Presumpscot clay) and some thin layers of glacial till overlaying bedrock. Along the
landward boundaries of the proposed project area, the intertidal/subtidal environments
generally consist of beach, rock, mud, and gravel.
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Navigational charts produced by NOAA show that the proposed project area
ranges in depth from approximately 10 feet (3 meters) to 380 feet (116 meters) at mean
lower low water (MLLW)."

Terrestrial Geology

Washington County, in the vicinity of the proposed project, generally consists of
gently sloping valleys terminating in coastal lowlands. Glaciomarine or glaciolacustrine
sediments cover the coastal valleys. Soils in the vicinity of the proposed project area are
dominated by glaciomarine deposits and undifferentiated thin drift materials. One of the
most dominant soil complexes occurring in the vicinity of the proposed project area is the
Lamoine-Scantic complex. Dominated by fine glaciolacustrine deposits and/or fine
glaciomarine deposits, this soil complex is generally found on coastal plains and
footslopes. It is typically found on slopes ranging from 0 to 5 percent and is a somewhat
poorly drained soil. Other dominant soil types occurring in the proposed project area are
the Rawsonville Hogback complexes. These soils are dominated by coarse-loamy
supraglacial meltout till derived from mica schist. They are typically located on
footslopes, sideslopes, ridges, and knolls. These soil types are typically found on slopes
ranging from 3 to 15 percent and are well-drained soils (United States Department of
Agriculture (USDA) 2010).

Another major soil type found in the vicinity of the proposed project, near Pike
Lands is Gouldsboro silt loam. This soil type is dominated by fine-silty glaciolacustrine
deposits and is generally located at toeslopes and tidal marsh areas. According to the
USDA (2010), this soil type is very poorly drained, is frequently flooded, and is located
in areas with slopes from 0 to 1 percent.

There is one mapped fault in the vicinity of the proposed project; however, no
offset has been seen on any area faults to indicate any fault movement since the Jurassic
Period (Gates 1982). According to the MGS (2008), there are no “active” faults in Maine
and there are no particular fault lines in Maine that are related to the modern earthquakes
experienced in Maine. There are no known unstable geologic features, unique geologic
features, or mineral resources in the proposed project area.

3.3.1.2 Environmental Effects

ORPC Maine proposes a Hydraulic Monitoring Plan to characterize the
hydrological zone of influence for the project and understand its effects, if any, on flow
and sediment transport in Cobscook Bay. As part of the plan ORPC would conduct
monitoring for scouring, or sediment transport processes, within the deployment area.

¥ MLLW is a tidal datum that represents the average of the lower low water
height of each tidal day observed.
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This would be conducted by performing a visual survey in the deployment area and P&D
cable route, using a diver and video camera. Along the cable route video for different
inspection periods would be compared to identify any changes in the surficial substrate.
Each TidGen"™ would have markings for conducting measurements on the bottom
support frame to aid in the evaluation of sediment transport. Video inspection of the
bottom support frame would provide indications as to whether sedimentation or scour is
occurring around the feet of the frame. In addition, geophysical surveys would be
conducted post-deployment and compared to the pre-deployment bathymetry survey data
to identify any differences in the bathymetry and sediment thickness. A summary of the
proposed monitoring schedule is provided in table 2.

Table 2. Proposed schedule for the sediment transport component of the Hydraulic
Monitoring Plan (Source: application, as modified by staff).

o Phase 1 Phase 2
an
(1 TidGen™) (5 TidGen™)
Hydraulic Monitoring Conduct visual survey for scour
Plan and sediment transport in
_ None deployment area and P&D cable
(Bathymetric and route after 6 months of
Sediment Thickness operation; geophysical survey 1
Survey) year after installation

In a letter filed November 7, 2011, Interior states that it finds the proposed data
collection methods, analyses, geographic scope, and schedule for monitoring hydraulic
conditions in the project area to be appropriate. Similarly, NMFS recommends (10(j)
recommendation 1), in a letter filed on November 4, 2011, that all of ORPC Maine’s
proposed environmental monitoring plans be incorporated into any license issued by the
Commission. NMFS further recommends ORPC Maine meet the environmental
monitoring goals and objectives of Phase 1 installation before proceeding to Phase 2
(10(j) recommendation 3), provide an annual report that details the progress, data, and
status of all monitoring for that year (10(j) recommendation 4), and continue to consult
with NMFS, as well as other state and federal resource agencies, to help guide the
adaptive management measures and inform future conservation recommendations (10(j)
recommendation 5).

Our Analysis

Hydraulic effects of hydrokinetic energy generation systems on the distribution
and magnitude of water flows around a project installation have not been fully
characterized due to limited empirical or analytical information on these devices.
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Changes to the magnitude of tidal flows in the immediate vicinity of the proposed project
could also affect sediment transport processes, which help to provide habitat for aquatic
organisms

The proposed project is anticipated to remove only a small amount of energy from
the tidal system. At a large scale, energy removal can lead to changes in tidal range,
which in turn can affect water temperature, the behavior of some migratory fish, water
quality, and sediment transport (DOE 2009 in Polagye et al. 2010). At the pilot scale,
however, effects are expected to be immeasurably small. For example, a numerical
model of a pilot project in northern Admiralty Inlet, Puget Sound (Polagye et al. 2010)
suggests a maximum range reduction of 0.2 millimeters in South Sound. Such a small
change is not anticipated to be detectable and is thus likely to be insignificant. The small
amount of energy removed by the five turbines on the bottom of Cobscook Bay is not
expected to have a measureable effect on tidal range and currents; therefore, the effects to
the overall habitat would also be expected to be insignificant. However, the proposed
Hydraulic Monitoring Plan would provide an increased understanding on the effects of
arrays of these devices on hydrodynamics and sediment transport processes for use in the
design and evaluation of larger commercial-scale arrays.

3.3.2 Aquatic Resources
3.3.2.1 Affected Environment

Water Use

Cobscook Bay has considerable commercial fishing, marine resource harvesting
and aquaculture sites. Scallop dragging and urchin dragging are the primary marine
resource-harvesting activities conducted in the vicinity of the proposed project. Sea
urchin dragging is performed in the vicinity of Goose Island and Spectacle Island, just
north of the proposed deployment area, with the dragging following the shore southeast
toward Shackford Head. Scallop dragging is frequent in Cobscook Bay near Birch Point
and off of Shackford Head. According to the Cobscook Bay Resource Center (CBRC),
112 scallop permits were issued within Cobscook Bay in 2007, with rockweed harvesting
and lobstering also present in the vicinity of the proposed project, but at a lower rate.

Maine DMR has the authority to lease state-owned waters to private interests for
the purposes of conducting aquaculture activities. Although aquaculture has been present
within Maine coastal waters since the nineteenth century, the leasing of Maine waters for
private aquaculture is more recent. As of March 2011, there are 77 molluscan shellfish
leases (including experimental leases) totaling 610 acres, 1 experimental seaweed lease
(0.86 acres), 3 green sea urchin leases totaling 8 acres, and 26 finfish leases totaling 620
acres located in marine and estuarine waters along the Maine coast. There are 17
standard leases for finfish aquaculture and 1 standard lease for shellfish aquaculture in
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the vicinity of the proposed project (Maine DMR 2008). Standard leases, issued for
bottom and suspended aquaculture for finfish, shellfish, and seaweed, allow up to 100
acres of aquaculture and 10-year terms that may be renewed and transferred. Although
not all of the 18 aquaculture leases are actively used, they all have the potential to be
used.

Recreational and commercial marine vessel traffic is important to Cobscook Bay.
Vessel traffic includes recreational boating and fishing, whale watching cruises,
commercial shipping, commercial fishing, and transportation ferries. Recreational
fishing is light in Cobscook Bay; activities include lobstering, scalloping, and fin fishing.

The Eastport Port Authority has two deepwater facilities: the Breakwater
Terminal and the Estes Head Cargo Terminal. The Breakwater Terminal has berthing for
a vessel up to 700 feet. The Estes Head Cargo Terminal can accommodate a vessel of 900
feet at Berth A, and a vessel up to 550 feet at Berth B.

Water Quantity

Cobscook Bay is dominated by energetic tides of high amplitude. The average
tidal range at the mouth of Passamaquoddy Bay is approximately 18 ft (5.5 meters)
(Brooks 2005b), with extremes as high as 25 ft (7.6 meters) (FERC 2009). Extreme
semi-diurnal tides and tidal upwelling attribute to the thorough mixing of the water
column (Campbell 2004). This large tidal range is the result of the near resonance of the
semi-diurnal tide of the North Atlantic Ocean with the natural period of the Gulf of
Maine/Bay of Fundy, resulting in amplified tides that are among the largest in the world
(Garrett 1972). Generally, two high tides and two low tides occur per solar day, but the
times of high and low water are delayed each day by about 50 minutes because of the
moon’s prograde orbital motion (Brooks 2004). Figure 3 shows the predicted and
observed tide at the NOAA tidal gage station (ID 8410140) located in the
Passamaquoddy Bay in Eastport, Maine from July 2008 through July 2009 (NOAA
2009a).
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Figure 3. Predicted and observed tides at NOAA tidal gage station (ID 8410140)
located in the Passamaquoddy Bay in Eastport, Maine from July 14, 2008,
through July 15, 2009 (Source: application).

Water circulation in the proposed project area is clearly defined by the tides;
however, other factors including wind and freshwater inflow interact with the tides.
According to modeling efforts, the flood and ebb currents in Cobscook Bay generally
follow a deep channel from the open boundary into the central bay, with maximum
current speeds reaching about 4 knots (2 meters per second) (Brooks 2005a). This
appears to be consistent with the Gulf of Maine Ocean Observing System (GoMOOS)*
observational buoy in outer Cobscook Bay, which shows peak surface current speeds of
approximately 4 knots (figure 4). Tidal-mean flushing times in Cobscook Bay vary from
less than 1 day near the entrance, to over 1 week in the inner arms of the bay.
Approximately one-third of the high-water volume of Cobscook Bay moves in and out
with each tide (Brooks 2005a).

Y GoMOOS is a national pilot program designed to bring hourly oceanographic
data from the Gulf of Maine to users such as commercial mariners, coastal resource
managers, scientists, educators, search-and-rescue teams, emergency response teams, and
public health officials.
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Figure 4. Flow velocity data for the proposed project area in Cobscook Bay from
June 1, 2006, through June 1, 2007 (Source: application).

ORPC Maine collected site-specific velocity data and conducted an experimental
hydraulic assessment of the flows at the proposed project site to provide information for
estimating the site’s energy generation and the operational loads applied to the structure.
OPRC Maine has made several deployments of bottom-mounted acoustic Doppler current
profilers (ADCP) for the purpose of measuring water flow speeds through the water
column at various locations within the proposed project area. The ADCP deployments
were made at different periods of the lunar cycle and for differing lengths of time. Figure
5 shows the locations of the ADCP deployments, and table 3 shows the dates that the
ADCP deployments occurred.
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Figure 5. Locations of ADCP deployments by ORPC Maine (Source: application).

Table 3.  The location names, dates, and duration for each of ORPC Maine’s ADCP
deployments in Cobscook Bay (Source: application, as modified by staff).

Deployment Name Deployment Date Deployment Duration
Upper Cobscook March 31, 2010 30 days

ADCP Center May 11, 2010 58 days

ADCP SE June 16, 2010 7 days

ADCP SW June 2, 2010 7 days

ADCP NW May 19, 2010 7 days

ADCP NE June 24, 2010 7 days

ADCP South July 1, 2010 7 days

An ADCP was deployed at the Upper Cobscook site for a 30-day period between
March 31, 2010 and April 29, 2010. The water speed data are presented in figure 6
below for this period. Flood flow is presented as a positive water speed; ebb flow is
presented as a negative flow speed.
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Figure 6. Water speed at the Upper Cobscook Bay ADCP deployment site during a
30-day period in April 2010 (Source: application).

Water Quality

The State of Maine’s classification system for water quality is used to direct the
state in the management of its surface waters, to protect the quality of those waters for
their intended management purposes, and where standards are not achieved, to direct the
state to enhance the quality to achieve those standards. Maine has three classes for
marine and estuarine waters.

The highest classification of marine/estuarine waters is termed SA. This
classification is for waters that are outstanding natural resources and which should be
preserved because of their ecological, social, scenic, economic, or recreational
importance. Class SA waters allow impoundments and very restricted discharges. Class
SB waters have fewer restrictions on activities but still maintain high water quality
criteria, while Class SC waters have the least restrictions on use and the lowest (but not
low) water quality criteria. The proposed project area in Cobscook Bay is located in SB
classified waters, which *“are suitable for the designated uses of recreation in and on the
water, fishing, aquaculture, propagation and harvesting of shellfish, industrial process and
cooling water supply, hydroelectric power generation, navigation, and as habitat for fish
and other estuarine and marine life” (MRSA, Title 38, §465-B).
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The waters in the proposed project area of Cobscook Bay are well mixed with the
Gulf of Maine and have limited freshwater inputs. The Dennys and Pennamaquan Rivers
empty into Cobscook Bay, with Dennys River being the larger of the two, and slightly
lower the salinity of inner Cobscook Bay from increased freshwater inputs. Water
quality in Cobscook Bay reflects the dynamic tidal exchanges resulting in relatively
uniform parameters throughout the outer bay.

A major controlling factor of water temperature is tidal mixing. The proposed
project area is extremely well mixed both laterally and vertically by strong currents and
vertical turbulence with no indications of significant stratification (Quoddy Bay LNG
2006). Mixing cools the surface waters in the summer, and limits the freezing
temperatures and ice buildup in the winter.

The GoMOOS deployed an oceanographic buoy in outer Cobscook Bay until
2008. Water temperatures at the GoMOQOS buoy varied seasonally from 33.2 to 55.0
degrees Fahrenheit (°F) (0.7 to 12.8 degrees Celsius (°C)) but were uniform with depth
(figure 7) (GoMOOS 2010). Monthly average salinity ranged from 29.90 to 32.30 parts
per thousand (ppt) (figure 8) (GoMOQOS 2010).

Figure 7. Monthly average water temperature at GoMOQOS buoy, Cobscook Bay
(Source: application).
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Figure 8. Monthly average salinity at GoMOOS buoy, Cobscook Bay (Source:
application).

Water quality data collected in association with the Maine DMR Finfish
Aquaculture Monitoring Program further demonstrates that water quality within the outer
Cobscook Bay is relatively uniform by site and within the water column. The mean
values of the parameters sampled in 2001 are shown in table 4 and station locations are
presented in figure 9. The water quality profile data for Birch Point, the sampling station
located nearest the proposed project area, demonstrates the uniformity of water quality
parameters (table 5).

Table 4. Summary of profile means from water quality sampling in Cobscook Bay
conducted on October 3, 2001 (Source: application).
Station .. DO
Location Depth 'I;i:rg)p S?:)'gt')ty Concentration (pe?éznt) pH
(m) (mg/L)
Shackford | =44 5 12.0 32.8 8.4 95.3 7.8
Head
Deep 10.5 12.3 32.8 8.4 96.1 7.8
Cove
Broad 8.6 12.1 32.7 8.2 94.0 7.8
Cove
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Figure 9.

proposed project area (Source: application).
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Table 5. Water quality profiled data collected from Maine DMR’s Birch Point
sampling station on October 3, 2001 (Source: application).

.. DO

Depth Tempoerature Salinity Concentration DO oH
(m) (°C) (pPY) (mglL) (percent)
0.6 12.23 32.77 8.63 98.8 7.79
1.1 12.24 32.78 8.62 98.8 7.79
2.1 12.24 32.78 8.62 98.8 7.78
3.1 12.24 32.78 8.62 98.7 7.79
4.2 12.23 32.78 8.61 98.7 7.79
5.0 12.23 32.78 8.61 98.6 7.79
6.1 12.23 32.78 8.61 98.6 7.79
7.1 12.22 32.78 8.60 98.5 7.78
8.1 12.22 32.79 8.60 98.5 7.78
9.1 12.22 32.79 8.59 98.4 7.79
10.1 12.22 32.78 8.59 98.4 7.79
11.1 12.21 32.78 8.59 98.4 7.80
12.0 12.19 32.80 8.57 98.1 7.79
13.1 12.19 32.80 8.57 98.1 7.80
13.3 12.19 32.80 8.56 98.0 7.78

More recent salinity and temperature data collected in 2007 by Cooke Aquaculture
at Birch Point demonstrate relatively consistent salinities throughout the summer and a
typical temperature curve (table 6).

Table 6. Temperature and salinity data collected by Cooke Aquaculture at Birch
Point in 2007 (Source: application).

Month Temperature (°C) Salinity (ppt)
June 8.0 30.7
July 9.6 31.9
August 12.4 314
September 12.2 31.6
October 10.4 31.9

Marine Habitat

Cobscook Bay is characterized by a narrow opening to the sea and a very
convoluted shoreline. The surface area during high tide is approximately 42.5 square
miles with 201.9 miles of shoreline. The bathymetry of Cobscook Bay is very uneven,
but becomes generally shallower from sea to land and towards the smaller bay 